The unique composition and spatial arrangement of RNA-binding proteins (RBPs) on a transcript guide the diverse aspects of posttranscriptional regulation 1 . Therefore, an essential step towards understanding transcript regulation at the molecular level is to gain positional information on the binding sites of RBPs 2 .
. These approaches were prone to identifying indirect or nonphysiological interactions 6 . In order to increase the specificity and positional resolution, a strategy referred to as CLIP (UV cross-linking and immunoprecipitation) was introduced 7, 8 . CLIP combines UV cross-linking of proteins and RNA molecules with rigorous purification schemes including denaturing polyacrylamide gel electrophoresis. In combination with high-throughput sequencing technologies, CLIP has proven as a powerful tool to study protein-RNA interactions on a genome-wide scale (referred to as HITS-CLIP or CLIP-seq) 9, 10 . Recently, PAR-CLIP was introduced that uses photoreactive ribonucleoside analogs for cross-linking 11, 12 .
Despite the high specificity of the obtained data, CLIP experiments often generate cDNA libraries of limited sequence complexity. This is partly due to the restricted amount of co-purified RNA and the two inefficient RNA ligation reactions required for library preparation. In addition, primer extension assays indicated that many cDNAs truncate prematurely at the crosslinked nucleotide 13 . Such truncated cDNAs are lost during the standard CLIP library preparation protocol. We recently developed iCLIP (individual-nucleotide resolution CLIP), which captures the truncated cDNAs by replacing one of the inefficient intermolecular RNA ligation steps with a more efficient intramolecular cDNA circularization (Figure 1) 14 . Importantly, sequencing the truncated cDNAs provides insights into the position of the cross-link site at nucleotide resolution. We successfully applied iCLIP to study hnRNP C particle organization on a genome-wide scale and assess its role in splicing regulation 14 .
Video Link
The video component of this article can be found at http://www.jove.com/video/2638/
Discussion
Since the iCLIP protocol contains a diverse range of enzymatic reactions and purification steps, it is not always easy to identify a problem when an experiment fails. In order to control for the specificity of identified RNA cross-link sites, one or more negative controls should be maintained throughout the complete experiment and subsequent computational analyses. These controls can be the no-antibody sample, the non-cross-linked cells, or immunoprecipitation from knockout cells or tissue. Ideally, these control experiments should not purify any protein-RNA complexes, and therefore should give no signal on the SDS-PAGE gel, and no detectable products after PCR amplification. High-throughput sequencing of these control libraries should return very few unique sequences. Knockdown cells are not recommended as a sequencing control, since the resulting sequences still correspond to cross-link sites of the same protein, which is purified from knockdown cells in smaller quantities.
Precautions should also be taken to avoid contamination with PCR products from previous experiments. The best way to minimize this problem is to spatially separate pre-and post-PCR steps. Ideally, the analysis of the PCR products and all subsequent steps should be performed in a separate room. Moreover, each member of the laboratory should use their own set of buffers and other reagents. In this way, sources of contamination can be easier identified.
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